Abstract
Introduction
Transportation is vital both to the economic success and to the quality of life in urban and rural areas. However, the rapid growth of city populations and corresponding vehicle kilometre of travel, commerce, and transportation infrastructure has generated negative effects such as congestion, deterioration of air quality, noise, and motor vehicle crashes. An accident is an unpleasant, undesirable or damage that happens unexpectedly or by chance. Road accidents has been a treat to the safety of family members and are associated with numerous problems each of which needed to be addressed separately; human, vehicle and environmental factors play roles, before, during and after trauma event. According to Tandoh (2003) , road accidents are becoming very common and are robbing the nation of its valuable human resources, he noted that the implications of these lead to both social and economic trauma. He emphasized that road accidents can be curbed by mainly educating drivers on defensive driving skills and also the enforcement of traffic laws.
Every year more than 1.17million people die in road crashes around the world, 70% of these occur in developing countries; globally, every 10million people are crippled or injured each year, 65% of deaths involved pedestrians, 35% pedestrians are children. It has been estimated that million more will die and 60million will be injured during the next 10years in developing countries unless urgent action is taken (US DOT 2003) . US DOT (2003) also reported that one person died in roadway during crashes nearly every 12 minutes, and of that number 25,136 died in roadway departure crashes, 9,213 in intersection crashes and 4,749 in pedestrian crashes. The World Health Organization has estimated that nearly 25% of fatal injuries worldwide are a result of road traffic crashes, with 90% of the fatalities occurring in low and middle income countries. (The World Report on Road Traffic Injury Prevention, World Health Organization, 2004) . Road accidents cause significant social and economic costs (typically between 1 and 3 percent of GNP) [Ross et-al R. (1991) . They also result in the use of a high proportion of medical facilities and the scarce depletion of foreign exchange. The Global Burden on Disease Study undertaken by the World Health Organization (WHO), Harvard University and World Bank showed that in 1990 the traffic sector was accessed to be the world ninth most important health concern. It is forecasted that by the year 2020 road accident would move up to third place leading causes of death and disability facing the world community.
In developing countries, growth in urbanization and in the number of vehicles has lead to increased traffic congestion in urban centers and increase in traffic accidents on road networks, which were never designed for the volumes and types of traffic that they are now to carry. There is also competition between different classes of road users coupled with poor road maintenance, bad and inadequate provision of road infrastructure. All these have contributed to the serious road safety problems in developing countries like Nigeria.
In Nigeria, about 300,000 persons lost their lives in 1,000,000 road accidents between 1960 and 2005-a period of 45years, while over 900,000 person suffered various degrees of injuries within the same period (FRSC and Balogun, 2005) . The accident situation is more serious in Nigeria because of the rapid growth of motor vehicles in the past few years and the inadequacy of many of our roads. The trend in the accidents and fatalities in Nigeria for the period 1960 to 2006 is shown pictorial in Figure 1 .
The causes of accident being interplay of a variety of factors, the analysis of accident data presents formidable problems. Qualitative methods of analysis of accident can provide insight into the causes that contributed to accident and can often help to identify the black spots on the street system. More recently, emphasis has shifted to the application of statistical technique in planning and analyzing experiments into the effectiveness of accident prevention measure and development of accident model. Some of the statistical techniques are Regression methods, Poisson distribution and Chi square test for comparing accident data.
Many researchers have attempted to find the variables most highly associated with crashes. Ross et al (1991) studied the prediction of the number of crashes versus the crash rate using Poisson regression. This type of regression was used to model both the crash and crash rate. Small data sets for several intersections were used for this study. Several ways of modeling highway safety were investigated, including different representations of traffic exposure and intersection effects as independent variables. They suggested that the Poisson distribution allows for the relationship between exposure and crashes to be more accurately modeled as opposed to Indexed African Journals Online: www.ajol.info the linear relationship assumed in crash rate prediction. Logistic regression (a type of regression where the dependent is categorical as opposed to a numerical variable) has been the most popular technique in developing injury severity prediction models. Lui and McGee (1998) used logistic regression to analyzed the probability of fatal outcomes of accidents given that the crash has occurred. In another study, a logistic regression approach was used to examine a contribution of individual variable to the injury severity (AlGhamdi, 2002 ). This paper lays emphasis on accident studies on the 52km long Akure-Ondo road ( a rural road) in South West Nigeria; while, the primary objective of the study is to identify factors that contribute to the cause of accident and develop an accident prediction model for the road segment using regression technique.
Accident Categorization
In order to provide a valuation of an accident it is necessary to have a consistent set of definitions for casualty severities, accident severities and the various components of costs associated with them within the country concerned. A well accepted set of categories for the classification of accidents is that developed by Nellthorp et al (1998) and is detailed in Table  1 .0 below.
Methodology
The accident analysis process involves the identification of accident black spot locations, establishment of general patterns of accident, analysis of factors, and site studies. Site investigation is a very important element of any accident investigation; the purpose of site investigation is to support the data from analysis; this can give the best result in the study. The functions of site investigations are to;
• To confirm accident causal factors as suspected from the analysis.
• To correlate analysis findings and additional information with the site, route or area to gain a better appreciation of the problems.
• To identify any accident causal factor that was not apparent through the analysis of the data. to develop of an accident prediction model using Multiple Linear Regression.. However, spot speed data were collected using the stop watch method as it is easy and readily available for the Nigeria situation, this is used to determine the 15 th and 85 th percentile speed values to verified the posted speed value on the carriageway.
Result and Analysis
The analysis of the accident data collected shows that there is a reduction 
Accident Prediction Modeling
The accident data were modelled using multiple linear regressions. The dependent variable for the model is the fatality (F); while the independent variables are defined as follows:
• The number of people killed in the accident(X 1 ) • The number of people injure(X 2 ) • The number of people involved in the accident(X 3 ). However, the following variables are used for the degree of fatality of the accident: When the accident is minor, F=1 When the accident is serious, F=2; and When the accident is fatal, F=3.
The model obtained using Statistical Package for Social Sciences (SPSS) is: F = 0.119X 1 + 0.075199X 2 -0.007916X 3 + 1.562
Remarks:
From the model equation, the positive sign in the coefficient of X 1 and X 2 indicate that an increase in their numbers is also associated with an increase in the nature of the accident (fatality). However, the negative sign in the coefficient of X 3 indicates the occurrence of Multi-collinearity in the independent variables; which caused X 3 to be highly correlated with X 1 and X 2 and has low correlation with the fatality (F). Prediction Ability of the Model:
• Coefficient of Correlation "R" R = 0.705 which means that there is 70.5% linear relationship between the dependent and independent variables • Coefficient of Determination"R 2 " R 2 = 0.497 which means that 49.7% of the dependent variable is explained by the independent variables.
Accident Scenario
The analysis of the accident data collected from the FRSC for the study area shows that 759 peopled were involved in the accidents. It also revealed that 108 persons were killed and about 348 persons were injured between 2002-2007; this is shown schematically in Figure 2 .The highest number of fatality was recorded in 2002; the analysis also showed that there were 38% fatal accident and 62% non-fatal accident, this is depicted in Figure 3 . The accident frequency distribution by vehicle involvement as shown in Figure  4 are Buses(48%), Cars(29%), Lorries/truck(22%) and Bike(1%).
Analysis of Speed Data
The spot speed data collected at the two selected locations is as shown in Tables 2 and 3 th and 85 th percentile speeds. The 85 th percentile speed being higher than the posted speed limit value of 60km/hr; the implication is that vehicle travelling above the posted speed limit is susceptible to accident. Thus, the higher speed contributed to the crashes on the carriageway.
Summary of Findings
The analysis of spot speed indicated that higher value of 85 th percentile contributed to the accident on the carriageway with a posted speed limit of 60km/hr; other contributing factors are drivers' behavior; poorly maintained vehicles; non adherence to traffic rules; poorly maintained road and verges; and over-speeding
Remedial Measures
Several measures such as the three E's viz-a-viz education, engineering and enforcement has been used for the mitigation of road accident. However, road safety plans and road safety audit are strategies that could be used by the authorities concerned for effective mitigation of road accident.
• Road Safety Plan: The authorities in charge should produce annual road plans and guidance. The plan should set out the authorities strategies for road safety and plans for safety measures. These will cover road safety engineering measures such as accident data summary, road user education, publicity, enforcement, safety target, coordination, encouragement of safety awareness, and monitoring.
• Road Safety Audit: Safety audit are primarily intended to ensure that new road schemes, improvement to highways and traffic management measures are designed and implemented to operate as safely as possible. The audit will identify potential safety hazards typically under different grades of severity such as problem or warning.
• Pavement Widening: Considering the fact that the road was constructed over two decades ago when the vehicular volume was low, increasing the pavement by dualizing it will reduce the accident on the carriageway.
Conclusion
The analysis of the accident data collected shows that 759 peopled were involved in the accidents, 108 persons were killed and about 348 persons percentile speed being higher than the posted speed limit value of 60km/hr; the implication is that vehicle travelling above the posted speed limit is susceptible to accident.
Road accidents in Nigeria have been on the increase. Some of the factors that are responsible for those accidents have been outlined in this paper. To promote road safety in the country, the government, the agencies involved and the general public have significant role to play. The government should ensure that there are good roads for road users and should make laws and regulations which govern the use of the roads by all categories of road users.
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